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(54) Laser treatment apparatus with operator detection 



(57) A laser treatment apparatus for irradiating an 
affected part of a patient with a treatment laser beam to 
treat the affected part is disclosed. The apparatus 
includes a treatment beam irradiation part including an 
irradiation optical system (11, 15, 19, 4, 30, 122, 125, 
1 04, 1 10) for delivering the treatment laser beam to the 
affected part to irradiate it, an input part (5, 106) for 
inputting an instruction signal of irradiation of the treat- 
ment laser beam, a mode selection part (2a, 1 02) for 
selecting one of an irradiation ready mode in which the 
irradiation of the treatment laser beam is enabled when 
the irradiation instruction signal is Input with the input 

FIG. 2 



part and a standby mode in which the laser irradiation of 
the treatment laser beam is disabled even if the irradia- 
tion instruction signal is input, a detection part (57, 6a, 
1 12) for detecting whether an operator is in a predeter- 
mined condition to enable the laser irradiation, and an 
irradiation control part (60, 130) for controlling the irradi- 
ation of the treatment laser beam in accordance with a 
selection result by the mode selection part, a detection 
result by the detection part, and a presence/absence of 
input of the irradiation instruction signal. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001 ] The present invention relates to a laser treat- 
ment apparatus for irradiating an affected part of a 
patient with a treatment laser beam to treat the affected 
part. 

2. Description of Related Art 

[0002] As laser treatment apparatus, there are for 
example an ophthalmic photocoagulation apparatus, a 
plastic surgical device for removing blotches and wrin- 
kles, and a depilation apparatus. These apparatus are 
configured to have two states; an irradiation preparation 
completion state in which irradiation of a treatment laser 
beam (hereinafter simply referred to as "laser irradia- 
tion") is enabled in response to a laser irradiation 
instruction signal (a trigger signal), which is referred to 
as a READY mode, and a wait state in which the laser 
irradiation is disabled even if the irradiation instruction 
signal is input, which is referred to as a STANDBY 
mode. The selection between the two modes is done 
with switches (keys) on a control panel of the apparatus. 
An operator, after confirming that the preparation for the 
laser irradiation is completed, operates an appropriate 
key to place the apparatus in the READY mode and 
starts the laser irradiation. 

[0003] However, for example, when the operator 
leaves his position while the apparatus remains placed 
in the READY mode, a third party may accidentally or 
erroneously input the irradiation instruction signal, per- 
forming undesired laser irradiation. There may also be a 
case where the operator himself unintentionally per- 
forms the laser irradiation, for example, the operator 
inputs the irradiation instruction signal with a corre- 
sponding switch or key even though he is not observing 
the affected part or before the completion of the prepa- 
ration for irradiation. 

SUMMARY OF THE INVENTION 

[0004] The present invention has been made in 
view of the above circumstances and has an object to 
overcome the above problems and to provide a laser 
treatment apparatus capable of preventing erroneous 
irradiation of a treatment laser beam. 
[0005] Additional objects and advantages of the 
invention will be set forth in part in the description which 
follows and in part will be obvious from the description, 
or may be learned by practice of the invention. The 
objects and advantages of the invention may be realized 
and attained by means of the instrumentalities and com- 
binations particularly pointed out in the appended 
claims. 



[0006] To achieve the purpose of the invention, 
there is provided a laser treatment apparatus for irradi- 
ating an affected part of a patient with a treatment laser 
beam to treat the affected part, characterized by includ- 

5 ing: treatment beam irradiation means including an irra- 
diation optical system for delivering the treatment laser 
beam to the affected part to irradiate it; input means for 
inputting an instruction signal of irradiation of the treat- 
ment laser beam; mode selection means for selecting 

w one of an irradiation ready mode in which the irradiation 
of the treatment laser beam is enabled when the irradi- 
ation instruction signal is input with the input means and 
a standby mode in which the irradiation of the treatment 
laser beam is disabled even if the irradiation instruction 

75 signal is input; detection means for detecting whether 
an operator is in a predetermined condition to enable 
the laser irradiation; and irradiation control means for 
controlling the irradiation of the treatment laser beam in 
accordance with a selection result by the mode selec- 

20 tion means, a detection result by the detection means, 
and a presence/absence of input of the irradiation 
instruction signal. 

[0007] In the laser treatment apparatus, preferably, 
only when the irradiation ready mode is selected with 

25 the mode selection means and besides the detection 
means detects that the operator is in the predetermined 
condition to enable the laser irradiation, the irradiation 
control means enables the irradiation of the treatment 
laser beam in response to the irradiation instruction sig- 

30 nal input with the input means. 

[0008] It is preferable that the laser treatment appa- 
ratus further includes observation means provided with 
eyepieces and an observation optical system for allow- 
ing the operator to observe the affected part, wherein 

35 the detection means is disposed in the eyepieces to 
detect whether the operator is in the predetermined 
condition to enable the laser irradiation based on 
whether a face of the operator is within a predetermined 
distance from the eyepieces. 

40 [0009] Preferably, the laser treatment apparatus fur- 
ther includes a moving mechanism provided with a 
hand operated member for moving at least a part of the 
irradiation optical system with respect to the affected 
part, wherein the detection means is disposed in the 

45 hand operated member to detect whether the operator 
is in the predetermined condition to enable the laser 
irradiation based on whether the operator is holding the 
hand operated member. 

[001 0] preferably, the laser treatment apparatus fur- 
50 ther includes a hand-piece in which at least a part of the 
irradiation optical system is disposed, wherein the 
detection means is disposed in the hand-piece to detect 
whether the operator is in the predetermined condition 
to enable the laser irradiation based on whether the 
55 operator is holding the hand-piece. 

[0011] In the above laser treatment apparatus, the 
detection means preferably includes one of a photo- 
sensor, a touch -sensor, and a micro-switch. 
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[0012] In the laser treatment apparatus, preferably, 
the irradiation control means includes a shutter which is 
retractably inserted in an optical path of the irradiation 
optical system, a moving device for moving the shutter 
into or out of the optical path, and a control unit for con- 5 
trolling driving of the moving device. 
[0013] In the laser treatment apparatus, preferably, 
the treatment beam irradiation means includes a laser 
source which emits the treatment laser beam, and the 
irradiation control means includes a control unit for con- 
trolling driving of the laser source. 
[001 4] It is preferable that the laser treatment appa- 
ratus further includes aiming beam irradiation means, 
provided with an aiming laser source which emits an 
aiming beam to be used for sighting the treatment laser 
beam on the affected part, for delivering the aiming 
beam emitted from the aiming laser source to the 
affected part to irradiate it; and light source control 
means for controlling the aiming laser source in accord- 
ance with the detection result by the detection means. 
[001 5] Preferably, the laser treatment apparatus fur- 
ther including illumination means, provided with an illu- 
mination light source which emits an illumination light, 
for illuminating an area including the affected part with 
the illumination light emitted from the illumination light 
source, and light source control means for controlling 
the illumination light source in accordance with the 
detection result by the detection means. 
[001 6] Preferably, the laser treatment apparatus fur- 
ther includes power source control means for controlling 
power supply to a whole or part of the apparatus in 
accordance with the detection result by the detection 
means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The accompanying drawings, which are 
incorporated in and constitute a part of this specification 
illustrate an embodiment of the invention and, together 
with the description, serve to explain the objects, advan- 
tages and principles of the invention. 
[001 8] In the drawings, 

Fig. 1 is a schematic perspective view of a laser 
photocoagulation apparatus in a first embodiment 
according to the present invention; 
Fig. 2 is a schematic structural apparatus of an opti- 
cal system and a control system of the laser photo- 
coagulation apparatus; 

Fig. 3 is a schematic view of a joystick provided with 
a sensor; 

Fig. 4 is a perspective view of a laser depilation 
apparatus in a second embodiment according to 
the present invention; and 
Fig. 5 is a schematic sectional view of a moving 
mechanism of a slit lamp delivery in the first embod- 
iment according to the present invention. 



DETAILED DESCRIPTION OF THE PREFERRE D 
E M BODIMENT S 

[0019] A detailed description of preferred embodi- 
ments of a laser treatment apparatus embodying the 
present invention will now be given referring to the 
accompanying drawings. 

[0020] In the first embodiment the present invention 
is applied to a laser photocoagulation apparatus used 
for ophthalmic treatment. Fig. 1 is a schematic perspec- 
tive view of the laser photocoagulation apparatus in a 
first embodiment Fig. 2 is a schematic structural view of 
an optical system and a control system of the appara- 
tus. 

[0021] Numeral 1 is a main unit of the apparatus. 
Numeral 2 is a control board used for inputting irradia- 
tion conditions such as light quantity and others of a 
treatment laser beam (hereinafter simply referred to as 
a treatment beam) and an aiming laser beam (hereinaf- 
ter simply referred to as an aiming beam). The control 
board 2 is provided with a mode changing switch 2a for 
switching between a laser irradiation enabled state (a 
preparation completion state, or a READY mode) in 
which irradiation of the treatment beam (laser irradia- 
tion) is enabled and a laser irradiation disabled state (a 
wait state, or a STANDBY mode). Numeral 3 is a slit 
lamp delivery including binocular eyepieces 3a through 
which an operator can observe an eye E of a patient. 
The slit lamp delivery 3 is internally provided with an 
irradiation optical system 30, an illumination optical sys- 
tem 40, and an observation optical system 50. 
[0022] Numeral 4 is an optical fiber cable for deliv- 
ering the treatment beam and the aiming beam from the 
main unit 1 to the slit lamp delivery 3. Numeral 5 is a 
footswitch for generating a laser irradiation instruction 
signal (a trigger signal) when depressed by the opera- 
tor. Numeral 6 is a joystick provided in a base part 3b of 
the slit lamp delivery 3. This joystick 6 is operated to 
move the slit lamp delivery 3 on a table of a base stand 
7. The moving mechanism using the joystick 6 will be 
explained later. 

[0023] Numeral 1 0 is a laser source which emits the 
treatment beam. In the present embodiment, an 
Nd:YAG laser capable of oscillating a fundamental 
wavelength of 1 064nm is used as the laser source 10 to 
generate a green light of 532nm (linearly polarized light) 
which is double the fundamental wavelength. Numeral 
1 1 is a beam splitter for transmitting most of the treat- 
ment beam emitted from the laser source 10, while 
reflecting a part thereof toward a diffusing plate 12. The 
reflected part of the treatment beam by the beam split- 
ter 1 1 is incident to a power sensor 13 through the dif- 
fusing plate 12. The power sensor 1 3 detects the output 
power of the treatment beam emitted from the laser 
source 10. 

[0024] Numeral 14 is a first safety shutter retracta- 
bly disposed in an optical path of the treatment beam 
emitted from the laser source 1 0. When the footswitch 5 
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is depressed, the controller 60 receives the irradiation 
instruction signal from the footswitch 5 and drives a 
shutter moving unit 14a to retract the first shutter 14 
from the optical path, thereby allowing passage of the 
treatment beam. In a case for example of occurrence of 
an abnormal event, on the other hand, the first shutter 
14 is inserted in the optical path to intercept the treat- 
ment beam. The details thereof will be mentioned later. 
[0025] Numeral 1 6 is a laser source which emits the 
aiming beam. In the present embodiment, the laser 
source is a laser diode capable of emitting a red light 
having a wavelength of 630nm. The aiming beam emit- 
ted from the laser source 1 6 passes through a collima- 
tor lens 17 and it is made coaxial with the treatment 
beam by a dichroic mirror 15. 

[0026] Numeral 1 8 is a second safety shutter, which 
is inserted in or retracted from the optical path by a shut- 
ter moving unit 18a. Numeral 19 is a condensing lens, 
which condenses the laser beams into an entrance end 
4a of the fiber 4. The laser beams are then delivered 
through the fiber 4 into the irradiation optical system 30 
of the slit lamp delivery 3. 

[0027] The irradiation optical system 30 is struc- 
tured of a collimator lens 31 , a group of variable magni- 
fication lenses 32, an objective lens 33, and a driven 
mirror 34. The variable magnification lenses 32 are 
moved along the optical axis with the turn of a knob not 
shown to thereby change each spot diameter of the 
laser beams. The driven mirror 34 can freely change its 
reflecting angle with the control of a manipulator not 
shown by the operator. 

[0028] The illumination optical system 40 is pro- 
vided with a light source 41 which emits a visible illumi- 
nation light, a condensing lens 42, a variable circular 
aperture 43, a variable slit plate 44, a projective lens 45, 
splitting mirrors 46a and 46b, and a correcting lens 47. 
The aperture 43 and the slit plate 44 are used for deter- 
mining the height and width of the illumination light to 
form luminous flux in a slit form. Numeral 48 is a contact 
lens for laser treatment, which is placed on the eye E of 
a patient. 

[0029] The observation optical system 50 is con- 
structed of an objective lens 51 used in common 
between a right and left observation optical paths and 
two sets each including a group of variable magnifica- 
tion lenses 52, a protective fitter 53 for protecting the 
eyes of the operator, a group of erect prisms 54, a field 
diaphragm 55, a group of eyepiece lenses 56. Each set 
of the components 52-56 is disposed on the right and 
left optical paths respectively. The operator can observe 
the eye E through the thus constructed observation opti- 
cal system 50 by looking through the binocular eye- 
pieces 3 a. 

[0030] At least one of the binocular eyepieces 3a is 
provided with a photo-sensor 57 for detecting whether 
the operator is observing the eye E, namely, whether 
the operator is in a predetermined condition to enable 
the laser irradiation. The photo-sensor 57 is structured 



of an Infrared emitter and a photoreceptor. When the 
eyes or face of the operator come near within a prede- 
termined distance from the photo-sensor 57, an infrared 
light emitted from the emitter is reflected by the opera- 
5 tor's face and received by the photoreceptor, generating 
a detection signal representing that the operator is 
observing the eye E to be treated. It is to be noted that 
the photo-sensor 57 may be of a type of detecting light 
quantity. 

10 [0031] The controller 60 controls the laser sources 
10 and 16, the shutter moving units 14a and 18a, the 
light source 41 and others in accordance with the irradi- 
ation conditions and mode set with the control board 2, 
the presence/absence of the irradiation instruction sig- 

15 nal from the footswitch 5, the presence/absence of the 
detection signal from the photo-sensor 57, and others. 
[0032] Fig. 5 is a schematic sectional view of the 
mechanism of moving the slit lamp delivery 3. An axle 
25 is rotatably inserted in a through hole 21 a of the base 

20 part 3b of the slit lamp delivery 3 so that the base part 
3b may be slid in an axial direction of the axle 25. The 
sliding of the base part 3b and the rotating of the axle 25 
are facilitated by means of a bearing not shown. Gears 
26R, 26L are attached to both ends of the axle 25 and 

25 engaged with a pair of rails 27R, 27L. These rails 27R, 
27L are formed with rack teeth and laid on the table of 
the base stand 7 in parallel with each other and in an 
orthogonal direction to the drawing sheet of Fig. 5. With 
such the configuration, when the joystick 6 is operated 

30 to exert force on the base part 3b in a forward/backward 
direction (i.e., a lengthwise direction of the rails 27R, 
27L), the gears 26R, 26L fixed to the axle 25 are rotated 
in engagement with the rails 27R, 27L, making it possi- 
ble to move the base part 3b in the forward/backward 

35 direction. Alternatively, when the joystick 6 is operated 
to exert force on the base part 3b in a right/left direction 
(i.e., the axial direction of the axle 25), the base part 3b 
is slid on the axle 25 in the direction indicated by an 
arrow C in Fig. 5. Accordingly, the above moving mech- 

40 anism enables movement of the slit lamp delivery 3 
mounted on the base part 3b in the frontward/backward 
and right/left directions on the table of the base stand 7. 
It is to be noted that the joystick 6 is provided with a sup- 
porting mechanism (not shown) contacting the surface 

45 of the table for horizontally movably supporting the main 
unit 1 on the table. Reference numerals 28R, 28L are 
covers that cover the rails 27R, 27L along their entire 
lengths for protecting the gears 26R, 26L put on the rails 
27R, 27L. 

so [0033] Operation of the laser photocoagulation 
apparatus having the above configuration will be 
explained below. 

[0034] When the operator or assistant turns on the 
power of apparatus, the controller 60 runs self-check 
55 (self-diagnosis) of the apparatus and then starts up, 
establishing the STANDBY mode. Then, the operator 
observes the fundus of the eye E through the eyepieces 
3a (the observation optical system 50), the eye E being 
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illuminated with an illumination light from the illumina- 
tion optical system 40. The operator operates the con- 
trol board 2 to emit the aiming beam. Upon receipt of an 
instruction of the aiming beam irradiation, the controller 
60 causes the laser source 1 6 to emit the aiming beam 5 
and, simultaneously, drives the shutter moving unit 18a 
to move the second shutter 1 8 out of the optical path. 
While observing the aiming beam irradiated to the eye 
fundus, the operator also operates the joystick 6 and a 
manipulator not shown to perform sighting (alignment) 10 
with respect to the affected part. With various switches 
on the control board 2, the operator inputs the irradia- 
tion conditions such as the irradiation power and irradi- 
ation time of the treatment beam. Alternatively, these 
irradiation conditions may be set in advance. After com- 75 
pletion of preparation for the laser irradiation, the opera- 
tor presses the switch 2a to place the apparatus in the 
READY mode. 

[0035] At this time, if the operator is looking through 
the eyepieces 3a, the photo-sensor 57 detects that the 20 
operator is observing (in a predetermined condition to 
enable the laser irradiation), generating a detection sig- 
nal to the controller 60. In the READY mode, when the 
controller 60 continuously receives the detection signal 
from the photo-sensor 57 and besides receives the irra- 25 
diation instruction signal from the footswitch 5, it oper- 
ates to retract the first shutter 14 from the optical path, 
enabling the laser irradiation. The treatment beam is 
delivered through the laser delivery optical system pro- 
vided in the main unit 1 , the optical fiber 4, and the irra- 30 
diation optical system 30 to the eye E, thus irradiating 
the affected part of the eye E. 

[0036] If the operator takes his eyes off the eye- 
pieces 3a, on the other hand, the controller 60 receives 
no detection signal from the photo-sensor 57. There- 35 
fore, the controller 60 determines that the operator is 
not observing (in the predetermined condition to enable 
the laser irradiation). Without the detection signal from 
the photo-sensor 57 in the READY mode, the controller 
60 disables the laser irradiation by retaining the first 40 
shutter 14 in the optical path even if the irradiation 
instruction signal is input from the footswitch 5. In other 
words, the irradiation instruction signal from the foots- 
witch 5 becomes effective only if the operator is looking 
through the eyepieces 3a. Accordingly, when the opera- 45 
tor's eyes (face) are apart from the eyepieces 3a, even 
in the READY mode, the apparatus can disable the 
laser irradiation to thereby prevent execution of the laser 
irradiation caused due to erroneous operation by a third 
party or the operator himself. so 
[0037] In the above embodiment, the detection sig- 
nal from the photo-sensor 57 is used to control the laser 
irradiation. Furthermore, the detection signal from the 
photo-sensor 57 may also be used for controlling turn- 
on/off of the aiming laser source 1 6 and the illumination 55 
light source 41. In this case, when the controller 60 
receives no detection signal for a predetermined time 
after power-on of the apparatus or after receipt of the 



instruction of the aiming beam irradiation, the laser 
source 16 and the light source 41 are automatically 
turned off. Alternatively, when the detection signal stops 
generating during operation, the sources 1 6 and 41 are 
also automatically turned off after interruption of the 
laser irradiation. Then, the laser source 16 and the light 
source 41 are turned on at the time when the operator 
looks through the eyepieces 3a. In the above manner, 
unnecessary light-up of the laser source 1 6 and the light 
source 41 can be prevented, thus reducing burden on 
the patient, and achieving reduction of power consump- 
tion and increase of each life of the laser source 1 6 and 
the light source 41. Moreover, power sources (power 
supply) of the whole or part of the apparatus may be 
controlled in accordance with the detection signal from 
the photo-sensor 57. 

[0038] The photo-sensor 57 is disposed in the eye- 
pieces 3a in the above embodiment, it may be placed in 
any portion that the operator always uses in executing 
the laser irradiation. For example, as shown in Fig. 3, a 
sensor 6a may be provided in the joystick 6 used for 
alignment of the apparatus. In this case, the laser irradi- 
ation is disabled if the operator does not grip the joystick 
6. Alternatively, a sensor may be disposed in a seat 
which the operator sits in. 

[0039] In the above embodiment, the photo-sensor 
is used as a device for detecting whether the operator is 
in the predetermined condition with respect to the appa- 
ratus to enable the laser irradiation. Alternative design 
is the use of a touch sensor or a micro-switch. 
[0040] Although the laser irradiation is disabled by 
the first shutter 14 placed in the optical path, it may be 
prohibited by the second shutter 1 8 or with control of the 
laser source 10 itself. 

[0041] The laser irradiation instruction signal is 
input with the footswitch 5 in the above embodiment, but 
it may be input with a trigger switch if provided on the 
top of the joystick 6. 

[0042] In the above embodiment, the laser treat- 
ment apparatus of the present invention is applied to the 
ophthalmic laser photocoagulation apparatus using the 
slit lamp. However, the present invention is not limited 
thereto and may be embodied in other specific forms 
without departing from the essential characteristics 
thereof. 

[0043] Next, a second embodiment of the laser 
treatment apparatus according to the present invention 
wili be explained, referring to Fig. 4. In this embodiment, 
the present invention is applied to a laser depilation 
apparatus. 

[0044] In Fig. 4, the treatment beam emitted from a 
laser source 120 disposed in a main unit 100 of the 
laser depilation apparatus is delivered into a hand-piece 
103 through a fiber 104. In the hand-piece 103 there is 
provided a part of an irradiation optical system 1 10 for 
causing the treatment beam to scan and irradiate an 
affected part of a patient. This part of the irradiation opti- 
cal system 110 may be arranged only to irradiate the 
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affected part without scanning. The hand-piece 103 is 
provided at its end with a glass plate 1 1 1 . The laser irra- 
diation is performed with the glass plate 1 1 1 made into 
contact with the skin of the patient. The hand-piece 103 
is also provided with a touch sensor 1 02 disposed at a 5 
portion of the hand-piece 103 which is touched by an 
operator's hand when the operator holds the hand-piece 
103 with his hand. This touch sensor 102 detects 
whether the operator is holding the hand-piece 103, in 
other words, whether the operator is in a predetermined to 
condition to enable the laser irradiation. 
[0045] Only if a READY mode is established with 
the touch of a key on a control panel (liquid crystal 
touch-panel) 102 and besides a detection signal from 
the touch sensor 1 12 is continuously input to a control- 15 
ler 130, an irradiation instruction signal from a foots- 
witch 106 is determined to be effective. If the operator 
does not hold the hand-piece 103, the laser irradiation 
will not be performed even if the irradiation instruction 
signal is input in error. 20 
[0046] In Fig. 4, numeral 121 is a safety shutter, 
numeral 121a is a shutter moving unit, numeral 122 is a 
dichroic mirror, numeral 123 is a laser source which 
emits an aiming beam, numeral 124 is a collimator lens, 
numeral 125 is a condensing lens, and numeral 140 is a 25 
communication cable for transmitting/receiving signals 
between the main unit 1 00 (the controller 1 30) and the 
hand-piece 103. 

[0047] As described above, according to the 
present invention, erroneous irradiation of the treatment 30 
beam can be prevented, thereby reducing the power 
consumption of the apparatus. 
[0048] The foregoing description of the preferred 
embodiment of the invention has been presented for 
purposes of illustration and description. It is not 35 
intended to be exhaustive or to limit the invention to the 
precise form disclosed, and modifications and varia- 
tions are possible in light of the above teachings or may 
be acquired from practice of the invention. The embodi- 
ment chosen and described in order to explain the prin- 40 
ciples of the invention and its practical application to 
enable one skilled in the art to utilize the invention in 
various embodiments and with various modifications as 
are suited to the particular use contemplated. It is 
intended that the scope of the invention be defined by 45 
the claims appended hereto, and their equivalents. 

Claims 

1. A laser treatment apparatus for irradiating an so 
affected part of a patient with a treatment laser 
beam to treat the affected part, characterized by 
including: 

treatment beam irradiation means including an 55 
irradiation optical system (11, 15, 19, 4, 30, 
122, 1 25, 1 04, 1 1 0) for delivering the treatment 
laser beam to the affected part to irradiate it; 



input means (5, 106) for inputting an instruction 
signal of irradiation of the treatment laser 
beam; 

mode selection means (2a, 102) for selecting 
one of an irradiation ready mode in which the 
irradiation of the treatment laser beam is ena- 
bled when the irradiation instruction signal is 
input with the input means and a standby mode 
in which the laser irradiation of the treatment 
laser beam is disabled even if the irradiation 
instruction signal is input; 
detection means (57, 6a, 112) for detecting 
whether an operator is in a predetermined con- 
dition to enable the laser irradiation; and 
irradiation control means (60, 130) for control- 
ling the irradiation of the treatment laser beam 
in accordance with a selection result by the 
mode selection means, a detection result by 
the detection means, and a presence/absence 
of input of the irradiation instruction signal. 

2. The laser treatment apparatus according to claim 1 , 
wherein only when the irradiation ready mode is 
selected with the mode selection means (2a, 102) 
and besides the detection means (57, 6a, 112) 
detects that the operator is in the predetermined 
condition to enable the laser irradiation, the irradia- 
tion control means (60, 130) enables the irradiation 
of the treatment laser beam in response to the irra- 
diation instruction signal input with the input means 
(5,106). 

3. The laser treatment apparatus according to claim 1 
or 2 further including observation means provided 
with eyepieces (3a) and an observation optical sys- 
tem (50) for allowing the operator to observe the 
affected part, 

wherein the detection means (57) is disposed in the 
eyepieces to detect whether the operator is in the 
predetermined condition to enable the laser irradia- 
tion based on whether a face of the operator is 
within a predetermined distance from the eyepieces 
(3a). 

4. The laser treatment apparatus according to any 
one of claims 1 to 3 further including a moving 
mechanism (3b, 21a, 25, 26R, 26L, 27R, 27L, 28R, 
28 L) provided with a hand operated member (6) for 
moving at least a part of the irradiation optical sys- 
tem (30) with respect to the affected part, 
wherein the detection means (6a) is disposed in the 
hand operated member to detect whether the oper- 
ator is in the predetermined condition to enable the 
laser irradiation based on whether the operator is 
holding the hand operated member. 

5. The laser treatment apparatus according to claim 1 
or 2 further including a hand-piece (1 03) in which at 
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least a part of the irradiation optical system (1 1 0) is 
disposed, 

wherein the detection means (1 1 2) is disposed in 
the hand-piece to detect whether the operator is in 
the predetermined condition to enable the laser 5 
irradiation based on whether the operator is holding 
the hand-piece. 

6. The laser treatment apparatus according to any 
one of claims 3 to 5, wherein the detection means w 
includes one of a photo-sensor, a touch-sensor, 
and a micro-switch. 

7. The laser treatment apparatus according to any 
one of claims 1 to 6, wherein the irradiation control 75 
means includes a shutter (14, 121) which is retract- 
ably inserted in an optical path of the irradiation 
optical system, a moving device (14a, 121a) for 
moving the shutter into or out of the optical path, 
and a control unit (60, 130) for controlling driving of 20 
the moving device. 

8. The laser treatment apparatus according to any 
one of claims 1 to 7, wherein the treatment beam 
irradiation means includes a laser source (10, 120) 25 
which emits the treatment laser beam, and the irra- 
diation control means includes a control unit (60, 

1 30) for controlling driving of the laser source. 

9. The laser treatment apparatus according to any 30 
one of claims 1 to 8 further including: 

aiming beam irradiation means (16, 17, 15, 19, 
4, 30, 123, 124, 122, 125, 104, 110), provided 
with an aiming laser source (16, 123) which 35 
emits an aiming beam to be used for sighting 
the treatment laser beam on the affected part, 
for delivering the aiming beam emitted from the 
aiming laser source to the affected part to irra- 
diate it; and 40 
light source control means (60, 130) for control- 
ling the aiming laser source in accordance with 
the detection result by the detection means. 

10. The laser treatment apparatus according to any 45 
one of claims 1 to 9 further including: 

illumination means (40), provided with an illu- 
mination light source (41 ) which emits an illumi- 
nation light, for illuminating an area including so 
the affected part with the illumination light emit- 
ted from the illumination light source; and 
light source control means (60, 1 30) for control- 
ling the illumination light source (41 ) in accord- 
ance with the detection result by the detection 55 
means. 

11. The laser treatment apparatus according to any 



one of claims 1 to 1 0 further including power source 
control means (60, 130) for controlling power sup- 
ply to a whole or part of the apparatus in accord- 
ance with the detection result by the detection 
means. 
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